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PRAI US 2001-342247P P 20011221 

AB A method of modifying HO-1 transcription is disclosed. The method 
includes modifying the nuclear concn. of biliverdin reductase, or 
fragments or variants thereof which bind to heme oxygenase -1 gene 
regulatory sequence AP-1 in a cell, whereby increased nuclear biliverdin 
reductase levels increases HO-1 transcription and a decrease decreases 
transcription of HO-1. Biliverdin reductase -mediated modulation of HO-1 
gene expression may be used to treat various HO-l-assocd. disorders and 
diseases. Thus, human biliverdin reductase was shown to dimerize and bind 
to AP-1 sites in the HO-1 gene promoter. Mutations in the leucine zipper 
domains abolished this binding. In COS cells transfected with antisense 
biliverdin reductase RNA, the increase of HO-1 mRNA levels to menadione 
exposure was inhibited. 

TI Biliverdin reductase modulation of heme oxygenase-1 
(HO-1) gene expression and methods for treating 
HO-1 -mediated conditions 

IT Genetic element 
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(AP-1 site, biliverdin reductase binding to; biliverdin reductase 
modulation of heme oxygenase-1 (HO-1) gene 

expression and methods for treating HO- 1 -mediated conditions) 
IT Gene, animal 

RL: BSU (Biological study, unclassified) ; BIOL (Biological study) 

(BKB1R, biliverdin reductase regulation of expression of; biliverdin 
reductase modulation of heme oxygenase-1 (HO-1) 
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HO-1 -mediated conditions) 
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L5 ANSWER 2 OF 10 EMBASE COPYRIGHT 2003 ELSEVIER INC. ALL RIGHTS RESERVED. 

on STN 
AN 2003305664 EMBASE 

TI Accommodation in ABO- incompatible kidney allografts, a novel mechanism of 

self -protection against antibody-mediated injury. 
AU Park W.D.; Grande J. P.; Ninova D.; Nath K.A. ; Piatt J.L.; Gloor J.M.; 

Stegall M.D. 

CS M.D. Stegall, Department of Surgery, Mayo Clinic, Rochester, MN, United 

States, stegall.mark@mayo.edu 
SO American Journal of Transplantation, (2003) 3/8 (952-960) . 

Refs: 42 

ISSN: 1600-6135 CODEN: AJTMBR 
CY Denmark 
DT Journal; Article 

FS 02 6 Immunology, Serology and Transplantation 

037 Drug Literature Index 

LA English 
SL English 

AB To elucidate the mechanism of self -protection against anti-donor 
blood-group antibody known as accommodation, we studied 16 human 
ABO- incompatible living-donor kidney transplant recipients at 3 
and 12 months post transplantation. Both circulating 

ant i -blood-group antibody and the target blood-group antigen in the graft 
were demonstrable in all patients after transplantation. 

Thirteen of 16 grafts had normal renal function and histology, while three 
grafts with prior humoral rejection demonstrated significant 
glomerulopathy and thus did not meet the criterion for accommodation. 
Using microarrays, we compared five 1-year protocol ABO- compatible renal 
graft biopsies to four accommodated ABO- incompatible graft biopsies. 
Significant alterations in gene expression in 440 probe sets, including 
SMADs, protein tyrosine kinases, TNF-. alpha, and Mucin 1 were identified. 
We verified these changes in gene expression using 
RT-PCR and immunohistochemistry . Heme oxygenase- 1, 

Bcl-2 and Bcl-xl were not increased in ABO- incompatible grafts at any 
time-point. We conclude that accommodation is always present in 
well-functioning, long-surviving ABO -incompatible kidney 
transplants. This self -protection against antibody-mediated damage 
may involve several novel mechanisms including the disruption of normal 
signal transduction, attenuation of cellular adhesion and the prevention 
of apoptosis. 

AB To elucidate the mechanism of self -protection against anti-donor 
blood -group antibody known as accommodation, we studied 16 human 
ABO -incompatible living-donor kidney transplant recipients at 3 
and 12 months post transplantation. Both circulating 

anti -blood-group antibody and the target blood-group antigen in the graft 
were demonstrable in all patients after transplantation. 

Thirteen of 16 grafts had normal renal function and histology, while three 
grafts with prior humoral rejection demonstrated significant 
glomerulopathy. . . in 440 probe sets, including SMADs, protein 



tyrosine kinases, TNF-. alpha, and Mucin 1 were identified. We verified 
these changes in g ne expression using RT-PCR and 
immunohistochemistry . Heme oxygenase- 1, Bel -2 and 

Bcl-xl were not increased in ABO- incompatible grafts at any time-point. We 
conclude that accommodation is always present in well- functioning, 
long- surviving ABO- incompatible kidney transplants. This 

self -protection against antibody-mediated damage may involve several novel 
mechanisms including the disruption of normal signal transduction, 
attenuation of cellular. 
CT Medical Descriptors: 

♦transplantation tolerance 
*blood group ABO incompatibility 
*kidney allograft 
*immune mediated injury 
postoperative period 
kidney function 
histology 
humoral immunity 
graft rejection 
glomerulopathy 
DNA mi c roar ray 
kidney biopsy 
gene expression 

reverse transcription polymerase chain reaction 

immunohistochemistry 

signal transduction 

cell adhesion 

apoptosis 

human 

clinical. 

L5 ANSWER 3 OF 10 MEDLINE on STN DUPLICATE 1 

AN 2002491056 MEDLINE 

DN 22239063 PubMed ID: 12352326 

TI Oxidative stress in kidney transplant patients with calcineurin 

inhibitor- induced hypertension: effect of ramipril. 
AU Calo Lorenzo A; Davis Paul A; Giacon Bruno; Pagnin Elisa; Sartori 

Michelangelo; Riegler Peter; Antonello Augusto; Huber Walter; Semplicini 

Andrea 

CS Department of Clinical and Exprimental Medicine , Clinica Medica 4, 
University of Padova, Padova, Italy., renzcalo@unipd.it 

SO JOURNAL OF CARDIOVASCULAR PHARMACOLOGY, (2002 Oct) 40 (4) 625-31. 
Journal code: 7902492. ISSN: 0160-2446. 

CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 200303 

ED Entered STN: 20020928 

Last Updated on STN: 20030306 
Entered Medline: 20030305 

AB In patients with cyclosporine- induced hypertension, upregulation of the 
nitric oxide system and oxidative stress were shown, which could induce 
hypertension, remodeling, and chronic rejection by increasing nitric oxide 
catabolism. However, it is still debated whether cyclosporine and 
tacrolimus exert a different action. The aim of the current study was to 
compare the effects of cyclosporine and tacrolimus on markers of oxidative 
stress and endothelial dysfunction in kidney transplant patients 
with posttransplant hypertension. Monocyte p22, a NADH/NADPH system 
subunit, transforming growth factor-beta (TGF-beta) , hem 
oxygenase-1 (HO-1) , and endothelial NOS gene 

expression were measured in 16 patients. Angiotensin II is a 

potent stimulator of oxidative stress and angiotensin-converting enzyme 

inhibition may blunt this effect. Therefore, the same parameters were 



measured before and after 2 months of treatment with ramipril (5 mg/d) . 
At baseline, in cyclosporine-and tacrolimus -treated patients, p22 and 
TGF-beta mRNA were similarly increased in comparison with normotensive 
healthy controls (0.90 +/- 0.05 d.u. and 0.83 +/- 0.05 in cyclosporine , 
0.89 +/- 0.07 and 0.84 +/- 0.05 in tacrolimus; 0.53 +/- 0.07 and 0.75 +/- 
0.03 in controls, respectively; p < 0.001). Endothelial NOS mRNA was 
increased in cyclosporine-and tacrolimus -treated patients in comparison 
with controls (0.92 +/- 0.09, 0.96 +/- 0.04, and 0.37 +/- 0.05 
respectively; p < 0.001), whereas no difference was found between patients 
and controls in HO-1 mRNA. Ramipril reduced blood pressure (from 140 +/- 
11/91 +/- 7 mm Hg to 129 +/- 6/85 +/- 5 mm Hg in cyclosporine and from 138 
+/- 7/92 +/- 7 mm Hg to 127 +/- 10/82 +/- 6 mm Hg in tacrolimus group; p < 
0.02 with no difference between groups). Ramipril also reduced p22 (to 
0.83 +/- 0.05 in cyclosporine, p < 0.03 and to 0.81 +/- 0.08 in 
tacrolimus; p < 0.01) and TGF-beta mRNA (to 0.72 +/- 01 in cyclosporine, p 
< 0.02, and to 0.73 + /- 0.05 in tacrolimus; p < 0.01) with no difference 
between groups, but it did not change HO-1 and ecNOS mRNA. Cyclosporine 
and tacrolimus induce a comparable oxidative stress in kidney 
transplant patients with posttransplant hypertension. The 
association of ramipril normalizes blood pressure and reduces the 
oxidative stress induced by both drugs. 

TI Oxidative stress in kidney transplant patients with calcineurin 
inhibitor- induced hypertension: effect of ramipril. 

AB study was to compare the effects of cyclosporine and tacrolimus 

on markers of oxidative stress and endothelial dysfunction in kidney 
transplant patients with posttransplant hypertension. Monocyte 
p22, a NADH/NADPH system subunit, transforming growth factor-beta 
(TGF-beta) , heme oxygenase-1 (HO-1) , and endothelial 
NOS gene expression were measured in 16 patients. 
Angiotensin II is a potent stimulator of oxidative stress and 
angiotensin-converting enzyme inhibition may blunt. . . groups, but it 
did not change HO-1 and ecNOS mRNA. Cyclosporine and tacrolimus induce a 
comparable oxidative stress in kidney transplant patients with 
posttransplant hypertension. The association of ramipril normalizes blood 
pressure and reduces the oxidative stress induced by both drugs. 

CT 

Hypertension: CI, chemically induced 
♦Hypertension: DT, drug therapy 
Hypertension: ME, metabolism 

Immunosuppressive Agents: AE, adverse effects 
Immunosuppressive Agents: PD, pharmacology 

♦Kidney Transplantation 
Middle Age 

Monocytes: DE, drug effects 

Monocytes: ME, metabolism 
♦Oxidative Stress: DE, drug effects 

Oxidative Stress: PH, physiology 
♦Ramipril : . 
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TI Increased heme oxygenase-1 gene 

expression in the livers of patients with portal hypertension due 

to severe hepatic cirrhosis. 
AU Matsumi M; Takahashi T; Fujii H; Ohashi I; Kaku R; Nakatsuka H; Shimizu H; 

Morita K; Hirakawa M; Inagaki M; Sadamori H; Yagi T; Tanaka N; Akagi R 
CS Department of Anesthesiology and Resuscitation, Okayama University 

Medical School, Okayama, Japan. 
SO JOURNAL OF INTERNATIONAL MEDICAL RESEARCH, (2002 May-Jun) 30 (3) 282-8. 

Journal code: 0346411. ISSN: 0300-0605. 
CY England: United Kingdom 
DT Journal; Article; (JOURNAL ARTICLE) 
LA English 



FS Priority Journals 
EM 200301 

ED Entered STN: 20020809 

Last Updated on STN: 20030117 
Entered Medline: 20030116 

AB Surgical bleeding associated with splanchnic hyperaemia due to portal 
hypertension complicates the anaesthetic management of hepatic 
transplantation. Although the mechanism (s) of portal hypertension 
are not fully understood, carbon monoxide, a product of the heme oxygenase 
(HO) reaction, is thought to be one of the endogenous vasodilators in the 
liver. In this study, the expression of mRNA encoding inducible HO 
isozyme (HO-1) in the livers of patients with portal hypertension 
undergoing hepatic transplantation was determined in comparison 
with those without portal hypertension. HO-1 mRNA levels were 
significantly greater in the portal hypertension group than in the group 
without portal hypertension. In contrast with HO-1, the gene expression 
of non-specific delta-amino-levulinate synthase (ALAS-N) , which is 
down- regulated by heme in the liver, was the same in both groups. These 
results suggest that HO-1 is up-regulated through heme -independent stimuli 
according to the development of portal hypertension, and that induced HO-1 
plays a pathophysiological role in portal hypertension through carbon 
monoxide production. 

TI Increased heme oxygenase- 1 gene 

expression in the livers of patients with portal hypertension due 
to severe hepatic cirrhosis. 

AB Surgical bleeding associated with splanchnic hyperaemia due to portal 
hypertension complicates the anaesthetic management of hepatic 
transplantation. Although the mechanism (s) of portal hypertension 
are not fully understood, carbon monoxide, a product of the heme oxygenase 
(HO) reaction, . . . study, the expression of mRNA encoding inducible HO 
isozyme (HO-1) in the livers of patients with portal hypertension 
undergoing hepatic transplantation was determined in comparison 
with those without portal hypertension. HO-1 mRNA levels were 
significantly greater in the portal hypertension group. 
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TI Upregulation of heme oxygenase -1 gene 

expression upon reperfusion of human liver transplants 

is associated with decreased ischemia/reperf usion injury. 
AU Geuken, Erwin [Reprint author]; Visser, Dorien S. [Reprint author]/ 

Moshage, Han M. [Reprint author]; de Jong, Koert P. [Reprint author]; 

Peeters, Paul M. [Reprint author]; Leuvenink, Henri M. [Reprint author]; 

Jansen, Peter L. [Reprint author]; Slooff, Maarten J. [Reprint author]; 

Porte, Robert J. [Reprint author] 
CS University Medical Center Groningen, Groningen, Netherlands 
SO Hepatology, (October, 2002) Vol. 36, No. 4 Part 2, pp. 201A. print. 

Meeting Info.: 53rd Annual Meeting on the Liver. BOSTON, MA, USA. November 

01-05, 2002. 

CODEN: HPTLD9. ISSN: 0270-9139. 
DT Conference ; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
LA English 

ED Entered STN : 4 Dec 2002 

Last Updated on STN: 4 Dec 2 0 02 
TI Upregulation of heme oxygenase- 1 gene 

expression upon reperfusion of human liver transplants 

is associated with decreased ischemia/reperf usion injury. 

IT 

and Molecular Biophysics) 
IT Diseases 

ischemia-reperfusion injury: injury, vascular disease 
Reperfusion Injury (MeSH) 



IT Chemicals & Biochemicals 
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oxygenase- 1: gene expression 
IT Methods & Equipment 
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IT Miscellaneous Descriptors 

Meeting Abstract 
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TI CsA or FK-506 induced post- transplant hypertension and oxidative 
stress in kidney transplanted patients. Effect of ramipril. 

AU Calo, Lorenzo [Reprint author] ; Giacon, Bruno; Pagnin, Elisa; Sartori, 
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method, polymerase chain reaction; kidney transplantation: 
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TI Expression of heme oxygenase-1 by endothelial cells: a protective response 

to injury in transplantation 
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CS Immunobiology Research Center, Beth Israel Deaconess Medical Center, 

Harvard Medical School, Boston, MA, 02215, USA 
SO Emerging Therapeutic Targets (2000), 4(1), 11-27 

CODEN: ETTAF7; ISSN: 1460-0412 
PB Ashley Publications 



DT Journal; General Review 
LA English 

AB A review, with 131 ref s . Endothelial cells (EC) play a pivotal role in 
the regulation of inflammation by expressing a series of pro- and 
ant i -inflammatory genes that are assocd. with the activation of these 
cells. The nature of these genes and the regulation of their expression 
may be particularly important for the outcome of immediately vascularised 
transplants. We refer to the set of anti- inflammatory genes that 
are expressed during EC activation as protective genes because they can 
block the expression of pro- inflammatory genes assocd. with EC activation 
and prevent EC apoptosis. In this review we discuss data that supports 
the hypothesis that expression of these protective genes in a 
transplanted organ can promote its survival. We will focus on the 
description of one such protective gene, heme oxygenase -1 (HO-1) . The 
first part of the review discusses the potential role of EC activation in 
regulating inflammatory responses such as those assocd. with the rejection 
of transplanted organs. The second part discusses the mol . 
mechanisms that regulate the expression of HO-1 in EC as well as the mol. 
mechanism by which the expression of this gene can regulate EC activation. 
The third part discusses potential mechanisms by which HO-1 may contribute 
to suppress different phases of the rejection of transplanted 
organs, e.g., ischemia reperfusion injury, acute rejection and chronic 
failure. In the last part we discuss the role of HO-1 in establishing 
long-term survival of organs that are transplanted across 
different species, an approach referred to as xenotransplantation. 
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transplants. We refer to the set of anti -inflammatory genes that 
are expressed during EC activation as protective genes because they can 
block the expression of pro- inflammatory genes assocd. with EC activation 
and prevent EC apoptosis. In this review we discuss data that supports 
the hypothesis that expression of these protective genes in a 
transplanted organ can promote its survival. We will focus on the 
description of one such protective gene, heme oxygenase-1 (HO-1) . The 
first part of the review discusses the potential role of EC activation in 
regulating inflammatory responses such as those assocd. with the rejection 
of transplanted organs. The second part discusses the mol. 
mechanisms that regulate the expression of HO-1 in EC as well as the mol. 
mechanism by which the expression of this gene can regulate EC activation. 
The third part discusses potential mechanisms by which HO-1 may contribute 
to suppress different phases of the rejection of transplanted 
organs, e.g., ischemia reperfusion injury, acute rejection and chronic 
failure. In the last part we discuss the role of HO-1 in establishing 
long-term survival of organs that are transplanted across 
different species, an approach referred to as xenotransplantation. 
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AB The author discloses the nucleic acid and protein sequences for human and 
mouse APRIL growth factor (A Proliferation Inducing Ligand) , a novel 
member of the tumor necrosis factor family. Gene expression is 
demonstrated in normal and malignant tissue and numerous tumor cell lines. 
In addn., APRIL is shown to be mitogenic for T lymphocytes (Jurkat) and B 
lymphocytes (Raji). 
IT Animal cell line 

(A20; gene expression for APRIL growth 
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IT Autoimmune disease 

Transplant rejection 
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TI Heme oxygenase-1 overexpression protects genetically fat Zucker rat livers 

from ischemia/reperfusion injury 
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AB Systemic pretreatment with cobalt protoporphyrin (CoPP) or local 

adenoviral heme oxygenase-1 (HO-1) gene transfer equally protected against 
ischemia/reperfusion injury in the livers of Zucker rats (rats with 
steatotic livers) in an ex vivo model of cold ischemia. Pretreatment with 
CoPP greatly improved the survival rate after reperfusion orthotopic liver 
transplantation (OLT) of cold ischemia-subjected fatty livers into 
lean Zucker rats. This is the first report to document the utility of 
HO-1 in increasing the donor pool through modulation of marginal steatotic 
livers . 
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ischemia/reperfusion injury in the livers of Zucker rats (rats with 
steatotic livers) in an ex vivo model of cold ischemia. Pretreatment with 
CoPP greatly improved the survival rate after reperfusion orthotopic liver 
transplantation (OLT) of cold ischemia-subjected fatty livers into 
lean Zucker rats. This is the first report to document the utility of 
HO-1 in increasing the donor pool through modulation of marginal steatotic 
livers . 
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Transplant and Transplantation 

(liver, orthotopic; heme oxygenase-1 gene overexpression improves 

steatotic liver transplantation success) 
IT Liver 
Liver 

(transplant, orthotopic; heme oxygenase-1 gene overexpression 
improves steatotic liver transplantation success) 
IT 9059-22-7 

RL: BPR (Biological process); BSU (Biological study, unclassified); THU 
(Therapeutic use) ; BIOL (Biological study) ; PROC (Process) ; USES (Uses) 

(1, gene; heme oxygenase-1 gene overexpression improves steatotic liver 
transplantation success) 
IT 14325-03-2 

RL: BAG (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified) ; THU (Therapeutic use) ; BIOL (Biological study) ; USES 
(Uses) 

(heme oxygenase-1 gene overexpression improves steatotic liver 
transplantation success) 

L5 ANSWER 10 OF 10 CAPLUS COPYRIGHT 2 003 ACS on STN 
AN 1997:94851 CAPLUS 
DN 126:170280 

TI Accommodation of vascularized xenografts: Expression of "protective genes" 
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AB Organ xenografts under certain circumstances survive in the presence of 
ant i -graft antibodies and complement, a situation referred to as 
"accommodation". The authors find that the endothelial cells (ECs) in 
hamster hearts that accommodate themselves in rats express genes, such as 
A20 and bcl-2, that in vitro protect ECs from apoptosis and prevent 
upregulation in those cells of proinflammatory genes such as cytokines, 
procoagulant and adhesion mols. Hearts that are rejected do not express 
these genes. In addn., vessels of rejected hearts show florid 
transplant arteriosclerosis whereas those of accommodated hearts 
do not. Accommodated xenografts have an ongoing T helper cell type 2 
(Th2) cytokine immune response, whereas the rejected grafts have a Thl 
response , The authors propose a model for factors that contribute to the 
survival of xenografts and the avoidance of transplant 



arteriosclerosis . 

AB Organ xenografts under certain circumstances survive in the presence of 
anti-graft antibodies and complement, a situation referred to as 
"accommodation". The authors find that the endothelial cells (ECs) in 
hamster hearts that accommodate themselves in rats express genes, such as 
A20 and bcl-2, that in vitro protect ECs from apoptosis and prevent 
upregulation in those cells of proinflammatory genes such as cytokines, 
procoagulant and adhesion mols. Hearts that are rejected do not express 
these genes. In addn., vessels of rejected hearts show florid 
transplant arteriosclerosis whereas those of accommodated hearts 
do not. Accommodated xenografts have an ongoing T helper cell type 2 
(Th2) cytokine immune response, whereas the rejected grafts have a Thl 
response. The authors propose a model for factors that contribute to the 
survival of xenografts and the avoidance of transplant 
arteriosclerosis . 
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